Elimination of HCV via a non-ISG-mediated mechanism by vaniprevir and BMS-788329 combination therapy in human hepatocyte chimeric mice.
We previously reported that interferon (IFN)-free direct-acting antiviral combination treatment succeeded in eradicating genotype 1b hepatitis C virus (HCV) in human hepatocyte chimeric mice. In this study, we examined the effect of vaniprevir (MK7009, NS3/4A protease inhibitor) and BMS-788329 (NS5A inhibitor) combination treatment on HCV genotype 1b and the expression of IFN-stimulated genes (ISGs) using a subgenomic replicon system and the same animal model. Combination treatment with vaniprevir and BMS-788329 significantly reduced HCV replication compared to vaniprevir monotherapy in HCV replicon cells (Huh7/Rep-Feo cells). HCV genotype 1b-infected human hepatocyte chimeric mice were treated with vaniprevir alone or in combination with BMS-788329 for four weeks. Vaniprevir monotherapy reduced serum HCV RNA titers in mice, but viral breakthrough was observed in mice with high HCV titers. Ultra-deep sequence analysis revealed a predominant replacement by drug-resistant substitutions at 168 in HCV NS3 region in these mice. Conversely, in mice with low HCV titers, HCV was eradicated by vaniprevir monotherapy without viral breakthrough. In contrast to monotherapy, combination treatment with vaniprevir and BMS-788329 succeeded in completely eradicating HCV regardless of serum viral titer. IFN-alpha treatment significantly increased ISG expression; however, vaniprevir and BMS-788329 combination treatment caused no increase in ISG expression both in cultured cells and in mouse livers. Therefore, combination treatment with vaniprevir and BMS-788329 eliminated HCV via a non-ISG-mediated mechanism. This oral treatment might offer an alternative DAA combination therapy for patients with chronic hepatitis C.